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@ Imago processing apperatu*. 

®An hnflflB prooasalng apparatus 
White client from Input RAB colour date, 
suppress the white ciomponant In ac^ar«a 
wfii a noollnoar eharatferWa, G^orataa 
RG,B,W display data and drive* a liquid 
W panel, "on whlahR ,0 AW *n are 
provided, In accordanca with the R,B,B,W flia- 
play data, so as to display a full colour fcnafle. 
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BACKGROUND OF THE INVENTION 

t- ,^1™ nnoaratus which arocoeseB data for a colour Imaga so as 

This Invention rftfea to an Imafle pmcBafilng apparatus wmcn F^T 

SUMMARY OF TOE INVENTION 

The pre«nt invents has bean made In the light of the above f^?* ' B * " 

The preaent Invention VJlT!!^^ZTmi^^^ atleaatwo levels. 

(tfflgahatfnglowMgmnaaew^ 
AocordlnfltoafWaapeot^^ 

^TXTeeecW 
comprtolng^name^ 

playing a colour inmge In ^rd^e ^h ^ 

Accordlngtoathlrd = tof tha ^^^^J^^i^ halftone prone*- 

with the colour data subjected to I :he ps eudhaJf tow P£»» ^ 0CB38 , na gpp^s, 

Aborting to afburthi*pec^ 
comprtelng: Input mean* for Inputt r»g cotour data 2"^^™^'!,^ fl colour Image, on the 
* hg the colour date to cok>urU*age ua.ng a 

halftona Images UfUng the plura%oftwo level I PbcalB. proaBsetag 

. wh ret« 

tJ^fegrtfe example of preferred embodiment* In accordance**!, the mventlon. 
S3 B R|EF DESCRIPTION OF THE DRAWINGS 

present Invention; 

2 
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Figure 2 lea drawing to showa partof a "J^^ ^g^by a baste unit In accordance with an 
Ffeure 3 Ib a table to ahow abtaen colour s which can be dlspiayefl oy a paaK un 

embodiment of Oie Invention; 

Figure 4 Is a drawing to show the process of extracting W data, 
5 Figure 6 la a block diagram of a pseud halftone P^ B8S J* 

Figure 6 la a drawing to show an example of weight coefftolente, 

Flnum 7 Is a btodc diagram of e display; u.ii«„H«i*d- 

mant of the present Invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

parent etate and an opaque state, are arranged In ■ ^ , B un „ S1 m a pixel and constats of 

* Figure 2 3 howe a partof ttm liquid HlESK^ *" **" 

four ltq uld crystal ca» 8 ^^^^^SX!^*^ W™*' , 

cells can transmit or shut ofOha ' !J??-!|'|j ^ ai^l^te WV^fUtore. are provided on the four liquid cryBtal 

trolling tt» atatee of the four liquid crystal ^J^"*^ „ opaque 6tatB . Thus, the liquid crystal 
display panel 50 Is provided With not only R,G,B filters M also " W» ^ * B 
colours, euoh a» light grey light Hue SSS!Sff^SSS^ one square mn.ta.ebe. 

On the liquid «yetaJ display panel 60 ^^JSSSSJritM by human visual oharaotartettoe. 

ays sixteen colours. *„,„MN.m^iuBflmonntteB4»ltR,G3^urdakaauppnfld1tom 
tlveJy* Ha expre&aad by equations (1). , 
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pane! a, of wMdiBatM B ^,?"i^ perform the pseud halftone processee on the 
Therefore, the pseud halftone P"*"^* 1 'JJJJS^ ^ U. R\Q\B\W tela which »r- 

respond to the HquW crystal cell. pmriM jg Jj WJ ^ B 

•0,8 pBBtid halftone processors 14-1 - 14-3 may *™ r ™ ™ P 8B ^ aennrdance with an error dir- 
n^rtona image by pon.ro.llnj |the rate t^+Jffi^^^+tmi in U.S. Patont 
fusion math* an ordered dither V^J^rg^gS No.12. December 1681, pages. 1808- 
4,868,218 and IEEE Transactions on CommunlcaUona, Vol. com^a, w>.i« 

1825 which are Incorporated herein by refer** «■ . , < . p ure B tn8 R r da tB la processed In • 

eimm k is a black diagram of the paaud halftone proMBSor vm- «n r*"'" > 
Figure b is a pwk c ' a s"*"' ™ "7 . Rl d t |B asaumsd as Image data Xty. 

, eddln B prccaae ear. be axpresaed by the following equation- 

X'ij » XI j + (£le<.l<l i+l)/ k i oi.kl 

n 

buffer memory B3. , , lnn H to thfi diffusion method Is executed. 

By repaadnflthoee options, ^'"^"^ 

The piieud halftone processors 14-2- 14-3 can be reaiiaeq py me 
m. JjPJ^ thfl wnari8lng pi0MBa of lha p8B14d ^ftone processors 14-1 - 

14-4 ere supplied to the display 15. „« a « ft rf BB iii.i.41^atoretheR",©'.B B ,W , 'blnary 
Figure 7 shows the conrtruotlonof the display 1f ; Une JJ™ ™ w „ ' b , nary dflta pbcel 

JStftad by the pseud half tone process. ^SSSS!^ ™i abo ™ h 

suDPlles them to a shift register 45 In a aerial manner. - ftfnflr v Aft a driver 47 end a decoder 4B. 

4 
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«u .< it a „ in niim ^hH r« g» B" W binary data to tHa dtW47 as binary aiflnals Indicating ON/OFF 

^0 drooler 4Blndlcataa a tlna to badrtw.Adllvflr 48 saquiflllnlly drives tha liquid crystal oella otitis 
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Acceding to this embodiment, a full colour Image can be displayed with rich colour* by usinfl the liquid . 
perf' riSa'n • Image, eo as * obtain Ltay colour taw data sub- 

Ba 7^S^SmSXTSL P9 eud ha,ftpne ***** and the dlspfcy may be used 

without the white filters. . . .... 

The liquid crystal display panel SO will now be described In detail, M ^«^™««tai 
CrLT^7cSuldoa6tal havtnofermeleoWoDroperty to pearly aultattew allquld ^n*"" 

SS"SS sWctte F phase (Sm F4, chlml ameotlc I phase (Bm I*) or chlral amectta H phase (6m H*) 

5S ll^rnal de P^uVSwra 197B, Na 36 (1,69), -SlMkW Second Bistable Bectro^ptlo Switchint, 

Pa " S P «lfl?e«mpli 1 of the ferroelectric liquid crystal eompound are d^^^W^?^?-^ 
thylbiityWnnar^te (DABAMBC), hexyto.ybewylloeneH.'.anlno^loropropyl dnnamate (HOBACPC), and 

iuj-ttii»etiiyl)-butylreei^ u„«™ihrt«fnhimi 
ThefiZeleotrte liquid cryatal which exhibits choleeterlo phase at e temperature higher than hat of otiW 

'"SE uTSm h constructed by using one of those materials, the element may be mv**f»* 
* P T^tZ?^*ZZ" t Jin in order to Keep the element et a temperature at whloh the 

'^5!^ «>-. Tha Sm * phase ,s as- 

WlS i itage htaherthan a predetermined threshold is applied between the substrates M and 3l',the 
■eJKL^rtSffi 33 ' a relsased and the liquid oryatal molecules 33 may be reor- 

™ 2S tl Xd alement wheee optteal chara^stlo ctmnfles depending on a polarity 

I^JtalSS^ 'ho "A «#" monies Is released even under 

he Le^rio f told as shown In Figure 8, end the bipolar moment P er F h oriented either upward (64) or dt«iv 
2J5?SS ha !S wen the mdeoule axis of the liquid crystal molecule 63 and . d.rectlon 
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S3- ,e caned a tKantfe Wvrfjlch le >^ 

Elactrlc fields E or E' f ^ ren i|^?f^i ^g?< ^ahovm In Flguf* 9. Thus, the bipolar moment Is reor- 

abn| ty- « ..^ • nn oh.,.^inn as shawm in Flflure 1 , a colour Image Is displayed by 

W f I fera. . t . UWnnftfl « ]ft h afi dark any or dark red etc., In which white plxela 

deterioration of the Image qndlty can be prevented. b , hB of hi9h 

Alternatlvelyjttenot neoe^ry topre^ 
bright™*.. «T which the quality ^^Z^!S^JS^ "y uelng liquid crystal a* which 

^.ewoftheeed^^^^^ 
colour data, Inverted In ec^^ 

» ow data, respectively, as expresaad by equattonap). 
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W - f (W) = 255 X / W_ 
\255 

G', = G-W 
3' = B-W # 
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neaae of the White component 

For example, In Figure 1<KB), when ^ . represents the white oomponent which le not subjected to the 
non-llnearoonverelon.thewhteoompDnenttoauppresaedfrom vr ™< In eocordence with the above 

that shown In Figure 1 except the noMlnear converter 12. 

The minimum value detector 11 dateeta a minimum valua among tha 8-plt RAB colour data ana ouipu* 

the detected minimum value aa W data. i nn iitt*d Wdata In accordance with 

tha W filters, when tha colour having low brightness la dlapteyad. 
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For exampla, a convert character!** shown In Flgura IM jw * «*"-. ™ B convaralon I* » 

pressed by the following equations (3) , 



W - 0 



if 



if 



W 



(£>1) 



(3) 



hMnalowbrtahtne^ 

tarletlca of tha display and tha Inpul ■ ^ . ^ w , tnn i 9tto operation dapendanton tha value 
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WO 841 Min (R f G/B) 
Wl c 255 x 



(s-r 



=y wo + <$* wi 



(4) 



11 ' Tha minimum va.ua debtor 11 datac* a m.ntou.m valua among tha K.G.B colour da« and output tha 
^ntK^ 

with the norrllnearcharactorlstic «W) shown In Figure V> ^ W "UJJ" " • 

colour data. 

•itf m V&W1 data to obtain tha R',Q'.B'.W data for display!* a colourhuige. 
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colour data can ba aultable. fft lhA ^Riid halftone prooess by the pseud 

ito R-.ff.BP.W tela from the matron 1 em rt* W ta ltaP-J d drlwa 

ha |ftonepro aMB an,14-1 - ^C?^^ 

so »n be def M* Panted from - J^JS^t!!^-- 

Moreover, the matrl* operation Is used, ec > M,Q " r ™^ the basis of the 

be carried out by changing the matrix parameters. 14 .i . 14-4 are provided oorreapond- 

Inttie-nlMKlla^tf—t^ 
Ins to the R.G3.W odours, respectively, and the pseud halftone pfoeeae. aucn m on en 

Is performed on Bach odour. fc„jimonsli« aoeoe defined by the R.G.B.W data. 

the white filters. A ^« M in ft *hfl^umbfir ,, or w rata ,, afplxBlacorrQ8pondatotha 
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| 3 pot ftnted totha* embodlmante but wkni> modification* and change* ara poa- 



$ Claims 

1 '^aT^ 

„ ^ generatlrflmeanefor^^ 
componantdata.thecolou^^^ 

display means for displaying a colour Image in aocordmoawWl »° coiow aiapiay™ 
means displaying white pixels In accordance with the white tWn 
„ Z Apparatus according to claim 1. wherein said d. B play mean* Mrtner display* red, green and blue pixels. 
3. Apparel agoing to claim 1, wherein eeld display means has a llould crystal dleptoy penal which Is 

composed of a pUirallty of liquid crystal cella. 
4 Ap^ratusa.cori.ngtodaUna.wharelnaaldBquWcryataldl^ 
crystal. 

5. Appamtusaccortlnstadelml.whsreinaaldextradicmmaaw 
our date as the white component data. 

and blue dam Included In the colour data. 
7 Apparaius according to claim 1, wherelnaald ganerattng mesne generates the colour dteplay data by re- 
moving the white component data from the colour data. 

« Apparatusac^lngtodelmT.wr^lnse^ 
red, green and Hue data Included In the colour data. 



2D 



30 



SB 



40 



46 



50 



age 



pressBd White component data; and , 

display maana for displaying a colour Image In boom 



;d;ance with the odour display data. 



10. Appcm^^rd^ctaJme.whe^^ 
colour display data. 

11 AP p*m1u 3 a<^ln 9to c4a^ 

12. Apparatus according to dalm B, wherein sold dleptay means has a HquW orysta. display panel which b 
oomposad of a plurality of liquid crystal obIIb. 

13. Apparatus according to claim 12. wherein said HquM crystal display pane, la compose* of ferroelectric 
liquid crystal- 

14w Apparatua according to claim 9, wherein aari euppreealns 
In accordance with a non-linear characteristic. 

15. Appa.*..^ 

our data as the white component data. 

10. Apparatus according to elate 18, where.n said ex*»fior| means extracts* minimum value „mon g red. 

10 



means suppresses the white component dBta 
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gresn and blue data Included In tha colour data. 

moving the suppressed white component data from th" colour data. 

6 n Apparatus according to *ta IT..*** eald (wnig means eublrada the ""N"**" ^ 
jSrtfemJ. ara»n and blue data Included In the colour data. 

"^^^^^ 
10 pseud halftone processing meana (or parformlnfl on the nwltHevei f™~Zi F 

' pseud halftone process. 

«• 20. Apparatus acting to dtf. 1 9, wherein eald dm mean* I* composed of a plurality of dbplay ale- 
msnte, Bflflh of which displays binary Image. 

sleta of a pluredlly of liquid crystal oella. 
20 22. Apparatueeop^ng tooted 

28. Apparatus according to dalm 21, wherein aald liquid crystal display panel la composed of ferroelectric 

liquid crystal. 

* 24. Appamtu^cordlratooW^^^ 

tano process In accordance with an error diffusion mathod. 

30 halftone proceaa. 

white pixel In accordance with the whltB dlaplay data. 

27. Methodacccrtlnfltoctolm^^^ 

40 pixels, 

|e composed of a plurality of liquid crystal eeHa. 

m » Ma trAdacr**lng«od a lm28.whe^^^^^ 
crystal. 

30. Mothodeccc^toc^^ 
component data. 

■ M. Method according to Calm 3D, wherein tha minimum value among red; green and blua data Induded In 
the colour data la extracted aa tna wfttte component data. 

ponent data from tha colour data. 
33. MB thodaccord.n B .oclalm^ 



0S 



11 



PAGE 22/34 1 RCVD AT 6/13/2007 4:43:04 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-6/7 * DN!S:2738300 * CSID: * DURATION (mm-ss):09-24 



FAX NO. 



P. 23/34 



EP 0 541 295 A2 



10 



15 



• ^dtoplaylraamlour^^ 

3B . Mathodaoo^lngtoc! a im34.«^ 
pixels. 

Is composed of a plurality of "quid crystal cells. 

37. Method according to dalm 38, whara.n tha l.quW cry**! display panel Is «nf*-l of ferroatectrlc liquid 
crystal. 

M. Mrtho d a ooorilngtoo| alm :*^^ . 
ear characteristic. 

38. M a«hod a ccord«ngtodal^^ 

20 component data, 

40. Mathod according to claim 39, wheralntha minimum ^ ^ md, g^n and Wu. data Indud.d In . 
the colour data Is extracted aa tha white component data, 

ss 41 . ^odeccord.nfltodalma.wha™^^ 
white qomponant data from tr* colour date. 

M 43. imaaa procasfllnfl mathod^ ccmpriBlng: 

* on. 

each of which dtaplaya a binary Imaga. 

* « Methodac^lngtoda^wha^ 

la composed of a plurality of liquid crystal cells. 

46. Mathod according to claim 45. whan*, aach of said Hou.d calls dteplays a binary Imaga. 

47. Mathoda^rdlnotoda^^ 

crystal* 

4a. Malhod accordlns to dalm 43, whara.n tha paaud **** F«— » ta aaaM ^ ™ 

error diffusion method. 

m 49* Image procaaslng apparatusr comprladifl: . ^ 

PW \ndtr*t a a.dpro 0 aaalngmaan 8 ^^^ 
by ualng the plurality af two level plxajfl. ' 

12 
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